
4JJJ-* uJI A ;UJ-»JI A ^— U U 

.tviffl() lliii)Tillf|.tvifill piln ill nnlnll niiiinq oll 
gftLUl jJ$iaJJ (U^aU 2uU)l 3>bVI 



^ YYY 







/////.<:</ 




^ v 






[aia-J* ti** 1 



*<Wd44 




(jT ic ajjUiJl "LijJlII LiltajJI j \'j^— tl jJjjfcQ] L? 1^.U c—iJjJuJIj t _ y JuaJl ^-lLClU 4_aLJI 4 i u mj-LI ^t ml 



<JjL^^**Ju 4j*_uj aL^TlaVI IJui (_yjLjj <(_La-*Jl (J13-" ^- Sjifljil 4 j ' ^ U J 4_ilflj|j ^ j I alii 1 1 i—kjLLijJl (J-sL"L 
0-ijlj-a ^yic Lul j JLcTlAj (J ^1^"— ■" ^ (jJ^J ^^"^l J^* 1 - 1 ^ T»"< «|_ C—cLiaJ (jJ-Jl (j-kajJI Ll& ">-iLa (JJlI (j-*! 2 jLlJUaJl 
(JJ-*J J i tali 1 i(_£j-$_uJI aJlSIJI "LLtC *_a.i *L. LaJuS jlj <a~i i nVI J^l (j-a (jLaJ^lj ^oJL*JL> tcJLoXI 4_)Lui a^JS cr^-J 

■ Lg.Li.ua LaJLSlU JjjJI <— at t<~>\ (JLj 4111 

*i a ) SIlXI 4_JjJlJ| <_ijLeIiJl *_a j a**u 4_uL»ol *> alaa- py-ALUI jJj-Lajj p^-t »^~t "LoLJI ajL^il Cxlaa. Ju3j 
4*31 Ltaxa>j **<*i ^— i ) (J-a-*Jl (jjj-"' ' ulaj a (JT ^3l>j 4*jjji>. 4_l«JLc c_4-lJLuI (_<"3j ' ^rHdJ^-^' ?yW *'-'- 1 ^- 
i^j^sj 11 (Jii-a-i (_£J-Jl 4_t_LLajJI 4_tI^J,l j_uLJ,l jIJlcI pjj mi a <4r *>J-Li»Jl <5jui CxJ-Lq-i Ju3j < 4*31 ilLaj a ry"^J 
Jjj-"' (_p-C-l 4 J ua La> ' (jL>J Jj^— ■ "■**' (jyic L^jLb «|_j_(jLJ,l Jl«IL*j jl « 4_j_ljjJlLJ| /j_alj_<Jl sLL) *§_ 4_u-uL-u"2l 
(_£J-1I ^ylajJI *2ljJI *_a 4_Lal*JI 4jJj.II (3^'>" ^P^ 1 L?^' S-^J^'j cp-^' fy-ltlU 4_aLJI 4 i u > njJLlj J^jlII 
j '^— J (^jjjJlJ /^Lj_(J 4JLoL=lLo ajjajj 4jL^I]| £- (jLeJul 0jui rjitHJ ^ (_L*jtJl (3j-'- u ' ~ ' ' " 4jJ3jj°u 

.4_u-uL_u*2l 4jLLLa*Lo 1> *^j r **L>i ' *|_ 4_ul3|j j '^-— >|j « < _L*j«J I ^a i u ) Lai Ltalll 

4_aJajVI 4_ii2j rfi i ii^ (^jjui, /j_aj_J,l /- a La ] *. I p^~" L3e*i]| <J1iIJl>.j 4_j_ijjJlI!| ^ '^^***^' oJJt (JjLluj 

"Laj^Ltl <JiiljLji,l ' -il i ""'^— ■' 4jjL^= (JjLlu "u^t*. (JIiLcjjJsjjo *Ll**Lij| diLi^=3-L! ijjLa^jJJIj A ±f~~ ' ^y '_ r 

.(j^ )^-V*(ll IJuj 
jg. 4JJI jjj° (J^Lj 4_ujjJuJ| 4_L;L<L>J| <5jufc tlLjy cr*- 1 * '*^**' (jr^J TtALtil j-Jj-LaJj p j -t 1 iaj 1 "LoLJI ajL^ilj 
1 jLjitliJl jjjO jli>o 1 U . .1 ■ a <_jjJLul_l 1 "Loj^Ltl 4Jj)jj L*aJI <JllljL^i,l (Jjj^sG «|_ j-^liLa J^— ■ "■ ) p j 1 uj (j| (J->-J 

.<JliljLji,l <>Jl4 ' _ll 1 ."'^— ■' 4_JLig. pg. JlJ (jJ-Jl (Ji ^"^ uiJIJ '**'' **u iIa!*Jl ' 4J1 1" ( nVLj 
c_t-cie.a >jiiih 4Jl 1 tfLijjj 4_lt»o LI I j ' a JjJ ' J^~' ' " Mj Lfcoljicl (jyic (j-uajLaJI (3^3^ (jf (jL-t^j 4JLllj 

.^LcjJI 



5t_&LlII jsJjIaJj ^j<j <^"t A-aLJl Sjl jV I 







« 4_jJLc 4_J3.i <J1)I jj aj— i LalLa 4_jjJl>- ' " ' ' j J j ~*~ ' J (jjj-k 3 £*-ujj| (jrCJ^-ul Cr^ ' (^ *"""* "***' ' (*^- ^r J -1 ^-^ 3 -^' J J tali 1 1 (jl 
4_ig LluaJI r-Lu^l Jaj Lai». '"■ M ^— I jLs p^— " II 4_aJaJ? £_ A_JVI <— »1 j mL>JI aIjlJt" ml *u liLIj J jrtVilj 
2 ^ U» iVI ^jLa ( (jr *J3lJ,l jjj-SJI (Jjs <Jlil nt i ) nil (_L\3 ^ j^— -^ 'I ^Ji-i a^j',^—, tVI <Jli}Ls.jJ,l ^ic Ji-aIL*j 3_i^3ljjI aajjl 

(jr JLi <jr -Lu La Ij-sLj < ( on/off ) f ^3j"'^J-* '~"~ f~3^ Cy* p^"""-" < . - 1 ^"" tP-II < 4ib Jtr>JI ^u^ I «»-^ti <ji)LJLa-*Jlj 

(Q_i JlJLJj .4_Cj_lLo ^ jJLLaJLa i_kjl_Laj sLV « I j" •»- a j _' ^j^— ■ a ) (jjJ-JI ' 4._La-3jJI <J1)Lu-uL>JI J<n"n n" jJj « <Jli}L».jJ,l 
<Jli}L>*j_I,l (jjajnp t"l i^j f^LlI jjj—SJI ^j— ^ *— " 'J~ '■" 'I _>-*•'_$' 4r "Lse-aj-J,! ** jrtV->iU <^lil Jl^jJI lj $y\ f-\j^U>-\ 
c p^~ ■*»"' II j-t^sLcC jj_a J-*-^-^ 3 -SJ^C (jr-1^- L^J-^*^ L^l I n^-" 1 A J a La i 1 , 1 '"'I ijU s-LV 4 j ^— i j ' I ^— i j ajjj j*^"" 1 1 1 

. L*^-i£.j <Jl)Llju«Jlj ditaJSjJ,! J^»*J 
jj-a (jjJIj Tt-uLflllj ClL-ul f ii -»JL) I gjj LajJ jcH-J (j"* - ^' (J"^*"^ t — ^Ij-* 3 ' S JLC 4^?taj_iJ,l 4_xala_UI <Jll I Jlj>- jJ I aj^s* V 
jl ' djl raillj I gi-i L<a aj pILj (^j-II /Tj-^>- <— ^'j— •*' aJl-C LJ (jl I <\ £ — i « L^-La iOjlj_JI <Jliljl m^l (J-lS!L u j LJ^L>. 

. LLiS jjj ^1 j \ nil I jj'a p^— --»-"n tl) L^aj^J, I j | -»■ j'l ».-% 1 1 
0J-J ^j^ Lis sax pj_aLJj_i ^ La i ul aj (Jjj-La aJlX. aI JlJt" i ul /j ^— 1 1 ' 4^?taj_(J,l ^ j a La 1 1 , 1 <J1iIjl>-jJI aj^>-l 4jjtaj_<J j 
: (jr ^S>j Cj^Lj (_3j— L 3 cr-^- ** 'J^"^ <>J— 4 A- j_L^3^I<JI y«i"j i nj « jl_^j>JI aj_^=l j «§_ 4_<jj^>o j«ILj ^ j_llj 4_jL«JI 
(J_a-«ja A- Lii-a-g ' j S j Lajj <_ijJiJlll I j -:^*"'j • ■• (^j-JIj j— aljVI 4_aJLJ3j /— ^iLaa II 3j ' ' ua t ^ al m II Ja La se 1 , 1 

.4j?taj_(J,l d j a La ] 1 , 1 <J1iIjl>-jJI 
i 4_uLa^jjJlj ^i^3L-Jaji lu, II 4-a-La ) VI p^~" ' *^ ' ^ ^ a ' ^"' ^ *— ''JJ-^' (J - * 1 4j: ! Eja >^'' ** - ** ' ^ < — J ' ^-^J-ll Jj-S>a j-p-<^ 
4 L^jLajjlaj « Lfl>Jij|^k « ijjtaj_J,l 3 j S La 1 1 , 1 <Jlil Jlj^jU 4_i_<_uL_u^n tl) l_j j^aJ, I ( jr lc <— ijJljJLI L^fS i_2j^»Iu (^J-Jlj 

4-flllgei, I ,_3j_LaJLi I gj *^- * j _' ajL^-a (jyic J '^"""'Jj? 

.<J1)1jl>-j /j ii a^>- /J I 4_i_uij>JI <?J_ii> Ajiujj r«-) Jl^j 

4 j i nL-uVI (JliLJ^o^aJ,! ( jr lc <— ijJlUJLI <— 3j_<Tu C.'-l>- 4j?taj_(J,l ^ j a La 1 1 , 1 <Jlil Jl>-jJI CjLujjLjjI (J a '"i~ (Jj^l 3jL>.aj| 

. L^aljJtTu^jl JljIj^ IJl^=3J LjjLL-ilajj LJ 

r-jJsJIj (JS-JlII aj^>-l (JjJ3 (JjS LpJ>JLtaj <JliljLi^l pl^aJI ijj^ C"^ i-xJLUI fljL3-_oJI i§_ Lai 

(3-La-Ulj (jr ASlj-I<il j La-U I CP— i (_3j— ^' MJ^ 1 — ^' Cj-LlTl-J C.—- p> 4 J S La 1 1 , 1 jjIjJlJj 4_jJq]| a Jlj>.jJI '"- <* ■ ■*■-<- Jl^j 

. L^j S-SJjlIXI (ua-il Liaj«Jlj 4-iSlaJa, I <J1iLI^jJIj (^LlI j_J I j_<j>J I Ijl^=j ( _ jr L3L«ILll 
A-4-flJ ^"' 'UJjO^iL 4_aX.J-a 4jjtaj_J,l ^ j a La ] U <J1iIjl>-jJI 4j?taj_i ^jJaJ L>-j_t!L p -t i ^"~ L^JLk 4jljIjJI «Jl>-jJI Lai 




4jJj-* uJI 4_Uj_*JI 4 ^=3lL»XI 

.tviffl() lliiipillq.tvifill piln ill nnlnll niiiinq oll 
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gMjUl ^hitil (4&eX1I uIJL^j 



^' 



^ 



^^ 



^\ j - t ^-"- 



|>4 U Uij**» 3^' fr^ 







t/yl^. Ij-iLa <_JjJuJ,l ^J^-IJ fljL3-^JI Ojufc (J-* sL^IijVI JULJ 

4j?taj_(J,l ^ j a La ] U <J1iIJl>.jJ| p La L] (^yi^ojQJI jj Lali 1 Ij <J1iuIJljJ| i fl-t^aj (jf - 

aj^al jJlj (JllLiJe.aj-L!Ll p^~~ LS&lllj AjjLll j_t^3l_L*Jlj Li!^L<jjVLl p ^— i -»■'*' 1 1 (j-U Jjj-aJI Tj-^u ~ 

4j?taj_(J,l ^ j a La I U «Jl>-jJu (J» u."ill ALksjj /—iLoliVI (J^a-uJl Tj-^u ~ 
* a U se 1. 1 4j?taj_(J,l <> j a La ' 1 , 1 a Jl>-jJI «.|j^>-l i a i^aj - 

/ *\o ^ 3jIju>JI ^^0^! *^-J J 23 ^ JU^lktUbVl^Lita 

.aj_<5 (JjV CjIjL^JLI >-wv . (jr^C- h-'J^ 1 -^' S- 1 ^ d Q(jU <JJuS> (J-l3 «. (jr ^u J^*-JJ V 4JI ULLs 



^ - 







(jl (_£l i Lu-uL-ul ^LoLC 4JjjJ,l <J1iJlC.j t <Jlil m"< i oJl *§_ 4_p»L<J2l ioLjj aJijj>JI (j-t < n->o Jl <L»-L>JI <Jli|jt_i JlSJ 

(jl ^— i i ' 4 j «j frVI (j_a CiJejxal I £ll j~ ■ - t.l dlLp-Lv. <Ui3lji, O Llc-stl I j-ujij (jyic fljJ-SJI 
4 ^j^ 1 — j*'l ^3J fljj j^— 11 <Jl)}L>*ji,l <JLc JuiIaj OJSjJI tiilj S_ 4-jjLajj*iM Sj^- I ; ,^tl ^Lj^l cLa^La^. CxJL^= Jl2J 
Cj^L LL i a jILlI (Jl <i*"( rnL <JllLHl (Jl (J-i-£a3 Jl3 (_jJ-Jlj (Jll^L^jJ,! (J^= (j^-J J^-^J^ O' (jr-^J-tf^^l cr^' <jr^- (J^ =3 J 
*|_ (JJL^jj (jl ^-—' p^~" * *"" ll (j— « pj— i-Jl 1 J— <fc (Jl a t"< ( ill J_Lc (_p3p_»j C^jL^a <j^ (J^jI mi U Jlj».Ij ^^^— ■! ■ •• ll 
Lgjljp*l i_xj (ii J *l LaJLtl £_ aJLvjj i ajt <^VI <". '.1^— 2 ^i^— ^,',1^— ^,tl Sj j-^l (jl Jl < 4 ■j^aaJL^auXI <Jli}L->.j_i,l 

^lk;tl (jl c^p. ) 4JU^=L ^lt\;tl jLpjJ ^bj^aJl ^lall (JLc <_^j c^}U*ji,l jl^I JU*" lite .i^=j_=eltl 

.( 4j*_ij*_u£SJJ J La * 1 1 i.in n -iL>ol (*JJ (jl (Jl y^" 1 /, S U 
j-oJiliJl (jl *^— i J-Ij (jr-*- 3 * ' ^LlLcjlII (J i ii 1 1 uJ j-uJlJ ( jr -ic 4^j^ mi 11 C<_aj.g. I jl Jj-l^ Cj_iL^= <LuQJI ^ \£— ■ .^. 1 1 
Jl al La 111 -ij-*J (jl Jl ^Lu^l lJs_3jjj *j ' j ^— ■ 1 1 diULiiJI £- <_ > 1 1 n j Lo-4 a! La III i_a-L3jj j^Ibelu 4JL3 ( I Laj ■ u ) 
i f"J[> mi a 1 1 ji1 'v^" J_lc S>x«jLgaj| i I U-^Vi ^>> « t ^_ *_JL> I • u J I j a j j i a J ( -» ua ll (j_a (j uj la . 4_uu (J_ajul 
j j i -*> "' (j^~ ' < ' jj-ii-lj t a LLa-Lll 4JLu-i3jj J_t£. r I Laa.i( I ^j^» ■ ' (^Lij^^aJI (^J-riil (»3-2j (jl ' ^Jl jj i aj (j^~* 1 'J 
La o jLc a\ La 111 (J j t ill* jjfc Jj'v ^/- mi (J^= O*-^ 3 Ol *^>*i a J_p»jJI *L2jjJaJI SHaJtX 1 CjLJ^^aJLI ^j^» ' -i^>-J 
(j *^— ij Vj .A^Ui 4 jUr (jj ^-— "' J LajJl Jij-j^-j 4 jUrj t Jj^l S-JjLsJLl Jl-L^, J_aL4= j_<_C. al LaJtJl (jj ^— J 

d "" ^Jj? J c^^ ^^ u' ^-*- 1 ^"1 (* l-La-II 1 (Jjt mi" 

(j_a pJ-i-JI I J-A j-LxtTiJI i>-L>JI Jl Cx^jjij (jJ-II (Jjlj'iil <JliL^3j_iiJI (j-u (j-a JjjjjjO (Jlj_t>- 4^3j_<li CdL^3 JlSJ 
CijL^3 J_^j .4^jtaj_tXI .a j ^ La 1 1 . 1 <Jlil Jlj>-j jl ga» (Jj^i pjj mi a /ya-ll Lta so 4_ua_31_La '"- ."^-.a t P^~" '"*""' j* 

•.(^WL^ ijjlkJtl (^UaJJI 
Aa^auJL^a-JLl » La^Jl (j£. Lis^ Cj Lu_jjJ1^=J*^ I (JLi Li-La JjJlsJI jL^>JI (jj^— j (jl JljV J^ 

^1 c_^LJI ^jj-a 4J^> 

(..<jiiljljji<fcl t jLlc t ajlj-^ ) 4-uiL.(ij ilu '£- (JjLIilU M-jLa J^ 

4jjtaj_(JI ajLcl (JLc 2jJii]| «U ^^ 
0* ~ *J j*^~* 0^ - '^ (J^ (lh° ^ ^J 3 ' " ' c ^-'L-'-^'J gCLrcaj-) (j^a-a-i ^^ 

jL^>. Jji j^aiaii Allen bradelly ^jIj^ (jJl i^sj-ij modicon (j^njjua i^j_j, (j_a J_^= ci^aL^i 

lLLJJ (j-aj ' 1.1 («-^J J^~" ' '**' M ' ^J | '"' '- ' ' "I- 3 ' (*LLaJ /j-bl La-<fclM-^= . ^ M^ 4_u_u LiUjj (j^ajL%iii>JI tfjufc (3^lj^ 

4-jlkHl tzil jljsw^JI 2j_^lallen bradelly, general electric, Siemens i^=j_<i/ ^ J^= ^j>La u^' 



t . 



iMj^\ ij2iaJii\ ulJ^-jJI uUuL/l 



jwjiii u^kUi |«SjfaUi uiji^j 







Mitsubishi, Jla ^uLlJI ^L^j-AJI ^Jj-Ls L*^= < (jrJL-*-!! *bVlj Ua uijlXl 4 alkali I tlili ^ojjII 

s.^A^;ti iii^aitl cjIj LJaJt Toshiba, Omron 
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—16 signals per card 
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Connections 
» to plant 
and operator 
controls 



V_A ii \ i ^ \ i. 



"OJ^ui 

programmable ) PC 2j^.t_) Vj! PLC 5-**h1I 3 : au;ti ^i j^yi sj-^i ^ « , ,, 3 c^JL^= jl^j 
tflrr u,Vl <^b=i]j >t!r iVl c_^UJl sj_^i oj_^> Uijl^i j>iu AVI <Jj <j/\ ^Vl I jus> j^oJ ( controller 

.'Ljtaj-JLl 4-tSlalX I <Jl)IJt-3»jJI _ri^\^ Ccre-n^> I 4j?t<3j_<J,l <Jli I Jl>- jJ I J ti.n nL>J' 3j^>-2 r\^ rfU-ul <-i!j^ («-! ,%-<lul-iJI 



r - 







L^JjJJ (Y 

S__j^1 jl*j 1 ( timing ) L-LLiijj < ( sequence ) 4_L*jbj < ( logic ) 2 : sU;* cjLJUr. j_ uLuj ^1_<ulUj 

^LJUaJIj cjLl^=UI 4- f^ajeiU i ( arithmetic ) LuLo.^ < (counting) 

ii] ^l_m I j-i-l.<j (J I 4_j»-L>JI (jj-i « Ja ^'** py_a L-J^-il I j-l-lATl) 4_JVI <_)_«-£. jl (J i n 1 1 n"tl j-u_<jj JjJljij a ^j j ■■■ " 

4JVL1 4j?taj_(J,l ^ j a La 1 1 , 1 <J1)I Jl>-jJI jL^>- (Jjj^s^j (J-j-3 /?-«IJj-<-JI e-iJj^o 4-jjl ^-— 1 al H 

.-! U-^VI J-JLso ^le. aJlcLu-^-U 4jjJ3 flb? ^^yic 4jjtaj_d,l LuLLa-UI tliljLx^JI aLLaJ j.^jj ■ 

a! La JLJ 1 j '^♦"j ^ ^~~ '_ ^~*» ■ (JLLicVI (_ 1 j ( im lJlS^UJI (j-^j ^j^.;^*- ' H 

*LLaiJI S*U^= l^-ui^ ■ 

t_!_i£=apj| 2tj j , ., ■ 

^*«j4l ^LukJUl ulJl^l uLLuiaJ( t 

: 4_JlLJI 4_u-uL-u VI <J1iLlL*a1I a JlJt" i n~ (jy^ • LljjJJj LJ j is*-*. V 4j?taj_(J,l d j a La ' 1 , 1 Cj\ Jl>-jJI dll ^j daj (jl 

4_i_La\j| 4_p*Lul (j-<5 I j '^* ' *-<s (3^' 9-2 (j'9 7r—^e-(^y (J 1 nl 1 n" ) (J J* '"'"' II ^"-^ ' " ' J >■ >>— >-»->- (J J* <"i" (CJ-1 C.._p> 

4_tlaj <Jli^p_3 «§_ ( C- ' 1 11LUI 1 La * 1 ia ll « ajlj^>Jl i>-J^ *. ^AlLo) JL^J>JI (ji-l J 4_Ln.a <JllVL>. jLlL>-I ajj C^J->- 
(J 5LaJI Jj_i 'Ijjtaj-J,' 4_LSia_UI a Jlj>.j a J-^ « «JJlj>J,I p^ SJl (j-* 3 ^j^* ^ ' jl jj^" ^Jl^- ^-J .j'jjujjiLi 4_LLt-a 

LujjLLa Ijl Jul /— LaJtJ jl ^jjj_iiaJI 

^y^ijJI p'^^— "tl i-,l\ ,-, 1:^,^1 tl A ^'■ - ;;tt p^^»~tl □ 

l_£jji*VI 1 Q(jla fljL3>lj (J-^= f\Q<l~ i^r^>- A ''~i Uj (jrl^f I '- ' ' uL>Jlj (jr 4^jJI p^— i-^IiJI a Jl3>j (j-U ^\jusI1 Ct^ p > 



i - 



iMj^\ ij2iaJii\ ulJ^-jJI uLujLjI 



gujUl ^SkUl |«SjfaUI uU*j 







( software ) ^L^aj_> <>aj ( hardware ) ioUl s>^Vl <> ***«il ^sU;t,i ^Ij^yi g^ais 



Programming device 




Jjt mi "11 dll ol»C ^LlJLij 4_iiliji,l <J1iLlL».<JI J_jJlt»o L$-l3 (jJ-H ?*_alj-<-JI ^j_C SjLlC < jr -£3 <Jlil_L?taj_<JI La! 

.( hardware ) sj^VljaJu ^1 i^UJI jjj ^Ljj-JIj-u.<:u 

<_il_i A- 4j^_iJjj-u-u I -t^— ■ 4_j?taj_<Ju (_3j— ^ 2 J_C J_j»-jj) /j_al_J^_(Jl (JUsOLi py_aj_(_ll aj_2jj . 4_jj^3j_tl 4^>JL«J > I 
(aj A ,",) \j^— ■ ,JJ «CLc->.jJJj /y_aLJ^_<JI jjjj^»oj ■»■ j se i -">" ) I '^J* f*J-^ Altla ■ ul aj (_£J-JI <LxjOj_<JI jL^>- <4r ('^*- a j^l 

.4jj^3jJLI aJl>-jJI 4-a^flJ 

:4j uiLml *l>^.t A-iu-aA. jj-a jj ^"" L4JL3 i^tajJLI 4 ^U;ti cjIjuxjU ( hardware ) a-j-jUI 3j_^Vl Lai 

: ^LLJI (> -Y) 



. 



iMj^\ tUiiiiil ulAr-jJI uLujLjI 







JMJill U^kUl {&M)I UlJlTJ 










4^taj_dl jl fla- 










ir 










Sj^=ljj| 
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J^UI 




gJUl 




£J^I 






















i 


k 




ik 






J 


k 








iaLLaJI y i • **■ 

































CjL^= 



'>=" 



-Y)j^ii 

CjL^jJju (_ m ii ">> ^jLJeJU 4_JL>. jj-* (J^-*dL5 u^-'^-i' 4.JL>J aj_*ILui_tl 4_l3|j_ILi <L5t«j_(Jt.l ^Lia-La-lX I CjIJl>-jJI AJ^J 
^yJVI <. < iiiL»Jl 4 j mi" ^QB i 4jjtaj_d,l LJilaiXl dil jL3-^i! Aj, mL^l <ilj^VI *ufcl ^ jj ^— j 1 1 ij>JL*i,l a Ji3* j j_<1*j 

LlJa ^^-.^iJI ^LJUaj ^>2jj Ji-ljJ.1 3jLil («^>u m^jlJI ( Microprocessor ) ^JUJU ^^ l£>^ ^^ 

.rjlicq-U (JJtS CjljLiL^a CjL^-lLslLJI jJ^uj-J aj aj^al jJI *§_ Qj^tXI /^LJ^jJJ 
t J-L(-r> aj j, n m 1 a I j ilajt ' *_a 4_rt«>ji,l *> j 2 La 1 1 . ' ajL>.aJ . " \ I i a £— > 1 I , V> \j (_4r»o /y_aLJ>jjl tju m^~* 1 ' (-r^- 2 *- 

.(j-aLJI a I La I ' I j tlajt i I CjLJ^=jJL,I 
l I j »^>» ' ' ^ 1 I -">" a a LLa.lI I 4_riij|_a Cju^^duo icjjjjjta a JlC ;jj^~~ '**' Laji_t£. 4 (_£ jJI jjjj-ajj ALkaj j^fc : ( j^51_lJI 

. I <\ j liajt i ' J ■ -Vi" q I . U> *3 jajCja^JI 7r <j i ns 
Jl>-jj aj_a (J^= ^J <■ I j' ■ "I ■ uU Li3j py_aLJj_<JI ej^=l j (j_a j_aljVI «. LC JlLjj Ll j_aljVI jl JlC j*J^J :j-a VI ju -^ '"' 

■ Jjiirdl I Ji3*lj Ij-^l J^'J^I (Jja- i n a *§_ 
mJI < 4_Ll^=IJ,I J^^= (J I 4!L?E^aj_i (clu ( j_aljVI ^ajL^ iMia ) 4j?taj_i 4jlL (JjlS Bjjj^s 2— (, La «J ^JJI jjfc j_aVI 



n . 







C?4JLa£. t_xJ>o (_£J-JI La ) p^-i->o <JliljLil 

(51 *%\Ur\ t_xJ>o (jjJI 4_a^L*_I,l (^ La ) CjLjLjJI 
aLksj (J^L>- (Jj° 4j ! ta >^'' ^LLfllajtX I aJl>-jJ ajj-iil <J1iLJj^3lXI ^Jl (JliljLi^l (Jjj-ajj plu : Lo j-al 1 - ;^" ^ J^^^~" ' 

• 4 allsax (Jj.Lgaj i l~> j La a> (J^L>- ^j- 13 V 3 ^" ico-ui,! slsJ*-VI (J-2-l C^- 1 ? ./ydLJI 

<jiiLjLj_l!i (j-^Li tjjjjLuiJI (j-^Li i p^— i-»-"tl (j-aLi 

:JLla 
S Q0.2 :>*ljVl aU5La ^L^j <>a ^Jtlll j_aVl <>i^J 

( ajLi^l j_oJij ) ^JLvg z I x-iJsjJI ^1 ajLi^l aJLcLi j-aVI Lid " (^^ Lufc ri-a-d-dJl (jl p^~~ lScIlII (j-^Li (j-^-y 

( reset ) ^yi jl sjUVI ^j ( setting ) ^ yi ^ <Gl :^LiUJI ^L cr^ 

( MEMORY )3jS!iJ! -u 

'"'tj ^-ilN a«.|j_SJIj 4_iLL^=JI dl Ij ^— 1 1 j j ' " »**' C— -p> « 3 il"^— .ttj a«.lj_niJ 2 j ^=>|j>J Ja a3 a*.|j_Jil] '"'tj ^alj 
j-lTl<j V Ja aa fl«.|j_SJl (Jlilj-^al j La-Lu .4_jJulLJ| ) gjv J ua *<* Jljlj aj-tliLijO L^jujlbta jj*^a plu 4Jl m£| « <GJ3 |_a 

. <Jl)lj^=l JJI <jj_& J^ La-flJ (jr L La-ia .4l<J3j_a 

.ua s^lj^ij 3j^=l j: ( Read Only Memory ) ROM - f 
ajLi^JIj s^lj^U Sjj=1 j : ( RAM (Random Access Memory -<_■ 

4jlj1 mi aj^3l j_II i5ji_4 . Jl^j>J| (_3j-^ J ua a ^-*-> aj MiLia L_4ijj«^a pILj jl « 4_l3La flj^al j_ll <?J_A j-i_Tl<j 
(_La-C. flj^al Jl^= aJlJt" i n U cliLilajt "j /j_aLJ^_(Jl ^jjj^-^ 4j ! Eja >^'' ^ J ^ ■ < — J ' ^^"J^ ' ^r (Jl a *"« ' "VI 

^jJI 3 jLcV iLLa lL23 s^Ij^U Sj^=I j : (PROM(Programmable Read Only Memory -^ 



V . 



7mj\1\ ^UdkUl uUpjJI uUwLwi 



gwjUl w '- ;u: " («SjtiJl uU*j 



jniniTtl 




(ijxILUI 



:(Eraseable PROM) EPROM ■ 

: ( EEPROM (Electrically Eraseable PROM ■ 
; EPROM squill JIjjJI ^jl^j RAM J\ Jj^yi ^ J>a ^ &£ Sj^ljJI ojus> 

LULu Sjj^JlII <jiiIj^=I JlJI fljjf (>c 'j-^>« Utj ^bJI Jjj^>JI 



jLUI f-LLaJiJl *.Ljf 


3~X\ 


<L*joj_JI 


^JjjjaJI 


< jr =t^U 


jLuJI pi US*iL> 




RAM 


<jr^ 


^e-q-U 4_bLJ3 j_i£. 


£liil JjJ9 jj-a 


ROM 


<jr^ 


^e-q-U 2JL)LJ3 j_i£. 


(j-£>L>- <Lt«jj j' j**- 4-La-t-ul aj 


PROM 


Cr^ 5 


2 On^llll 


2 t-» , ,.lj 1 <x l-»-"< ...\l JiH ja 

'Lrtas_(j| jl^>- 


EPROM 


<jr^ 


W>«^= 


A U i nljj a.La-" i n 1,1 (J_l3 ^j-a 
4j?taj_<JI JL£>- 


EEPROM 



( INPUT/OUTPUT ^l/J^IS^-i - s 

(J^L>- (j-*^ • (jr^J^*^' (*J'-*j'j '^^J^'' 4_t2lajiXI <J1)I Jlj»-jJI a I LaJ (j"l— > ** _ ' "J ?TJ^>^'J (J^-^' <^1> ' Jl»» J j-ujij 

(.. t illLaLcLta i_ajLi] « <Jl)L^=^ta ) 4_p*jL>JI aj^>-Vl ^Jl (JliLajl<-U Jj-^jj r-j^>Jl aj^>-l 
(_, LajG (jJ-!l 4_JjLc-) aj^>-lj (jr ^3jJI <JliljLiVI x_a Jjobilu ( _^jJ! 4_ l cj3j aj^>-l ^\ r-jJsJIj J^jJI aj^>.| ^ i n a m 

. 4_JjLc_i 



A . 







( POWER SUPPLY ) IftUall jJl«* -J 

4_Uj^^3 4_J3LLa ( _, I U~~ 4_u^IL^3j| <Jl)Lj^^3_a r-j^>J'j (Ji-JiJl LjJl>-J|J flj^3l jJlj 4jj^3jJ,l 4^>JL«J,I fljL>-J (jl 

^JL*.*!! f.j}Ul ( 5V ) j-^ i cu- a jl^^ 3^ ^11 o-^ujJl ^^pi.1 ~m^\ t3j^ JdLF^ J-o- * - " '-'-^ 1^1 <jr^ •( niA) 

£jJ»JIj Ji-jJI dilji^j 4- J^'j^'i 

( PROGRAMMING DEVICE )^jUljL^ --4 

py_aLJ)_(Jl 
:LJbJI flj^->.>U Nj '.' (^^1 J^"" 1 "'.' ^"J-^' 3j5U?tJ <jii|jl^jJ| (Jlij^la JlSJ 

<_^UJI sj^J -f 

AJjJiLuJI p^~~ ' selJl aj^>-l - ?7 

: ( _ ;r & 4j?taj_tXl ^ j 2 La ' 1 , 1 diljL>-jJl <uLiIaj i L-uL-ul (Y 
■ a JJ-ClU <Ui_L*_iiaJl <JliljLi^(l p j se tiaj - l 
.4_iiiiie_Lo 4_iiaJ_^3 (_£J (J^*Ju ^Lc ixLaJ^S (_£J T.J^- 4r p ^~' *»**' 1 1 "<-;-> 

.^jLita Jl^jJjj ^ j a La '< *■ (JliljljJs jLiol - J 
:j_j-l*j ajLc (_. J Lalj <J1i^Ij^jJ,I (jT ic (_P-J-ll <Jl)LJLv*JI '£- p^— — "tl j^IjJ ck^P (Y 

. ^ . 







■ /y-a)-Lq-U (_(.■>.<■£> 1 - < l 

.aJLiLi-uJI aj^^M J^— -j 

'.^^ ^-IL»I' ajL3-jJ iLilalXI j^ljjJI Jj»u,i"t 2 .jlUtl BjJlUI (o 

. 3.C 4 flJJt La A-tiaJ^a - I 

. ciCLJLc LtlaJ^3 -(_) 

QC 4 ^j» La 4_aaJ_^3 - ?7 

dc ijJLc iJaJ^a -j 

(<_i) j (!) <_il^j>JI ^ J^=> -j 
£JU1 -f 







(jL^aJ.1 jjfc 4jjtaj_J,l ^iLa-UI <J1)Ijl3*jJI *JL*-a (A 
■ ^ <al i nil Jalaiei,l 5y_aLJj_i (jJJ-><-> f^y ~l 



■ (JllL-ul ( aJKjl 



f-^ 



■ J 



:j-<fc 4j?taj_(J,l ^ j a La i 1 , 1 <J1iIJl>.jJ| 4jLlLsj « L-uL-ul (Y 

.r-jLita Jljjjjj 4_uLLa_Lo tlj'jljja jLiol - J 

:j-u.<J a jLc (_■ A Lalb (Jll^L^-jJ,! <jr Ul (_P-jJ.I <J1)LJU-*JI iL. p<^— — "tl j-jlj-i ck'^ ^ 

: 4j^oj_J,I LmJa-UI <J1iIjl^jJI (jl^ t ^^1 <JliLu.ub.JI i_3>L>. ^Jx.. (£ 

r^yA ^JUXI Sjlvj] S-liIa-UI j^ljjJI Jj»u,i"t LijiLaJLl ajji2]|(o 

./j_auj_i (JLiol J_Lc - <_i 
:jjfc 4jjtaj_J,l LtlLaltl <Jlil Jl3-jJI eL Lmja-Ul <J1iLJUaJI «.|jf £>£, JjlxJLl «.j^>JI(V 

^JUI -I 
:o_p- jl^— tl ^ 4jjtaj_J,l LtlLiill <jii|jL3-^JI ^JLla(A 

.(j ij\ i nil i La La se 1 , 1 /j_auj_i jj^j^' C*-y - ' 



\ \ - 




4jJj-* uJI 4_Uj_*JI 4 ^=3lL»XI 

.tviffl() lliiipillq.tvifill piln ill nnlnll niiiinq oll 



to 

1 

1 

*3 



r 



gMjUl ^hitil (4&eX1I uIJL^j 



^' 



^ 



^^ 



,»U!t : - t ^-"- 



|>4 U Uiji*» 3^' fr^ 



iuiLUfiJ^Ji yjUl /ySkUl uSalll ul '-j jaiaailll 




L^LjJL*^ t-i^JLuij <jiiljLi^l f-I^Jl (jyic l^jlIJI :3jIJl*JI 
:<-!£. Ij-iLa <_ijjui,l oj^~>j aJl^^JI oJl& jj^ 3 *L^J"^1 J»-*J 

j_alj^l JiiJ ^-2jjia ^3j_*.aj 4jjtaj_d,l LtiiaJll eJL>._jll 4ii»|jLll diljLi^M f-I^Jl JljJlt>o 

4_Lar»J 4jI JlI^. r'jJsJlj (Ji-jJI <JliljLil 4-JL>. -iJ^>«J 4j?taj_(J,l d j a La 1 1 , 1 a Jl>-jJI A- /y_au^_(Jl (j| tt—uJjjj 

4_u-uLl2J| ill I aj^al a-ftl! ULlLs r'jJsJI j (Ji-jJI <J1iIj_<JlLo (ua-il »-^^- Tj-uj 
j /j_aLjj_(Jl Ju-ijj Jilc tillj 4 j<a fr I («-^3j <_2lj..La VI ^j^j La> 'J r-j^>Jlj (Ji- Jul ^jJSpJI ALksj Tj-^u 

ZV^i Sjl ju>JI «>Jus> oL^l *^-J lP 3 ^ ••4»i 1 W *^ tfi 2 "" 

^^1*4 1 J5L41 



\ Y - 






5»j4l ySlaiil n&aill uU*j 
l«fiJTYT 







■ ajj-i J^ 1 — £_ 4j)^=jJ,1 ij>JL«J,l a Jls-j Liljjjj C--p- 
a Jl>-j (J-j-3 £_y& aj^al JJ1 i^r ^J-^J-*- ' <^>L«flJjJLI Jl>-I i_2Jl^j r-j^>JI <Jlil Jl^-^j (Jli^lt <"iU (Jjo^sjj ajj I n^~ ■ 

.til! jj istjll^a Cj^LslAII <JliljLil OjJlt»oj 4jJ^=>jJ,1 i^JL*!! 

' ■ ,' ^^ 4-lIcj < 4-ajLJr" < n U <-l)^ t mi Uj dlL-ul i n->JI pjj <. nn^ r-jlieJUj (Ji-I JlII ajLil plj-ll i—ilLso 

rtuil 4-Sj^.a I Jl^=j « 4jjtaj_J,l 2 j a La i 1 , 1 <Jlil Jl3>jJI (J^lS ^j^ L^><-!L»-a r(UJ (jr"-J' <-l>ljLc«VI p'j->l <13jjlj0 

ulj^l^i (Y 

ajjUUI <jiiljLi^l Ij^lj ij^ljJI <jiiljLi^l (AjjIaUiJI <jiiljLi^l 
Analog Signal ^Lull ulj^VI -f 

ajl mi ill (jl (__£l t a \ q" i ii a <Jl)ljl Mil / jr -A ' 4X. \ mi II < ajl >j>J1 4^>-jJ (J-ILa < cs-l^LU 4_uLjjJajl '"'' J.^^~~" ' <-Jl-C. 

.4_Li_*_a _}jjt_>. (Ji-lj 4-J-4-) ^-*J-3 t^l Jl>-G 
t jl i) <a"< i iiLi s-L<T(_a i U>» »>>il jjj/LiS jjl Jaa>j^ ia .(jja\JU 4 i < nIlLi tiLaJuia (>u LjJS s_iij /-JlLJI ^j'~~ ■ ■"■'' 0"^|-> *(J"- a 

(jl La m' 1 Jufc <£_ 4_lLli 4-a-t3 J^— ' ' 4_Lm_a iJjLti! j^n^->i ^j^— « ^ ig 




^r . 






5»j4l ySlaiil n&aill uU*j 
l«fiJTYT 







Digital signal ImS^I ulj^l -^ 

(ill Laj-Lt-t, I (J_aL«jO ) {j\sla (jLu ^j^ i^a xj <Hj, a i 4jj_Lsl_uJl (JliljLiu^l ^j o^jlC (jj-^-J ' ^**^>^ ' <-^-> I J Lifu V I *|_ 
J ^— i £jj ^— '"j p^ aJl (j_a LufcLtLo IjJlC Ju>-G (jl ajl mi^iI * jlali i "**' (j_^=4i ( ajl mi 2 1 (J_aL«jO ) 4_laj*J J^~" ■ 1 

. 4_Lut_a 4 j ( ii L_u I o Jl>- aJ ^jt LP ajj L3 j_^C a ) LlC 4 '*— — i q " 4_<s_l3 



I 

Binary signal IjLuJI uljUV! -^ 

/- La »**' (j| x jlali i "**' ajLi^fl (jj (_£l Ja ^'^ (j-CL^j-2-i 4_l^3jJI <Jl)ljLiu2l £_ya L^L». y ^— i "■ 4_ul_uJl <J1jIjL2u2| j_lL*j 
4_a ajjti, I ^j_a 3j Jt LtaJI aJlj».jJ| <jj_& . ( vJn-WlI ) J i -*> *<* - (J_t^5j jl V "jqjlj jl U - l : i La *<* (j-AJLaj.Lt.fl 

.( Jjlt ) CxJ /- <a i n" 
4_<jjJ_Lj| *|_ »j u ^— i 4 jq frl <J1)I j (Jll'jl ifo j(| <?J-A j-lTl<J I Jl! l A \j j , ,, i 4_jjLuJ| <Jl)ljLiu2l (J J* '"'"j (J-U-C-i ^j^"" 1 1 ' 



H - 






5»j4l _* UU| |«&uJI ulJt?j 
l«fiJTYT 







:ij5lAJI SjLiVI jU Vli« o^ ( Y > Y (^j ) c^^' J^-. n. tl 



. 












1 




1 




1 

















v,rj^ 



Internal Relay (Flags) (uljti^l)Xd^ldJlu>^l (T 

Lia-j| ^ «i ) n ~j internal relay S-jL^ta cj}L»j_a ^mi " j-^Lk. 4_^aj_J,l i _,^U;tl cjIjl^JI 4- -^3^ 

' J ' ^"'~J ' ' ~ „ (J-*^*^ (Jo»~ i.h" (** a-ilaaj| (J-oAj LJ ^j*^— ■ 1 py-uJ,' <- <-coa> jq^uVI i ^''**-J ) ilagS (JliljLi^l 

!M jt ("1 J m£j_j»*I aj $y\ (J_j^r»o I J_^=j i_i_3jILll jl (J-ii mi ill ^ I j-L tT i-j (j| ^Jl ajjL-SJI L-Jj « <Jl)^M-^>-j— 11 (J-J-a 
<_alj_Lal (J-iijO L^jIjj*-" i nlj Cc^jJI (j-u-aj 4- r'j^-j U^"^ •— ^Ij-* 3 ' L4JI J-J ' ^^~ ' I j* " (JjoulIII ^j^-— ■ i 'j . LLiSjjj 
j-jIjJlJI (j^- 1 (J^ '^~\ UJ 1 -*^ l£^ tr-j^a> (jiiL^LLaj (JjJlj ?:,>>■ <— alj-tal L4JI ililjLiu^M j.ll<j liUJJ .r-jJ>Jlj (Ji-jJI 

. 4jjtaj_d,l Sj^U;t I Sjlx^JI (Ji-lj a-i^jll ^UJj^It^aJ V I 



Program scan g«lJjUI fof Lmj 3* l>& u^L j ( t 

.(Ji-jJI ajLi^i ^ **•/*' '^~* 4 ^-y^ Lr * ,J J 4^0 Uj_i (J^L>- jj-^ 3 (Jjt mm II £- 4j?taj_(J,l ^ j a La i U <J1iIjl>-jJI j_c^ 



«t_ui-ij jtj ^— ■**' (<sjj ijL^iJl ^jl 4_jI juJl (j-* 3 tj-^Lj^-JI '* j <j " «t_ji_i r rogram ocan /j_aLj^_<Jl ^j^->*^ <_2jjijj 

. ( Y,V J^i ) ^jjj J^=lAj 

./y_aLJ^_<JI jjjo 4-^- d . t J j^ I (Jl (Jjl (j- (j'-'**'rtlt aJ^M-JI o-^j-II 4JLj i_3j- < - i 3 ajjJiJI jj-^j L°l 
ajLil r I La <* j 4_Laj>J <j-u (Jj-aLaJI (j-^j-JI 4j2 <_jIjj>- (jA*- (J J ' a "" ^ U-^j ^L- 1 4->L^"' < "VI (V*J '^„ <— ^> J '^ ^^'^^~^■ 

.r-j^>JI ajLil jj^La ^LLaj«Jj (Ji- jJI 



^0 - 






5»j4l _* UU| |«&uJI ulJt?j 
l«fiJTYT 















j^ijdi j^= s^ijii 




i 


' 


k 


/j_aLJ^_(Jl 




i 


' 




rjUei.1 (J^= C^JJtr»o 




1 


' 



Y,Y J^i ,1. 

uLuLu^ll (0 

<J1iIJl_«J,I <JllVL>. (\C 4j?taj_(i,l ^Li2la-a, I <J1iIJl>.jJ| <— i'jj*-" i ul I j ^Jj La (*yC ajj (JllljLil (JllljJjjO (Jl) L-u Leu *»J I J-p-<^ 

*_iJ?^]| £_ 3 alii,! •»■ jj! &XIj< (^ >l «JI *_iJ?^]| £_ 4_j>-jIiJ,l Tc-uLill I j«« :4_jJlt»JI 4-Lar LuaJI 9cjjI aXI ■ 

. (Jjjj»HJI tcjjLLo j < (_£J)L*JI 
.^/_ mi Lg-La <_j^ILSj LoJlIc jl ajLi^l /_ La »**' tcjjLLo :4_ujLSj tcjjLLo m 

<LdJju u£.J 4_uJl*-« J) I aJL <- 'J**""' ' "" (Jill 4Jiot i n 7c_}jLLa I j ' " J 

^jj L^a ' flj^l J * La3 Jilc (. m**-~ i 'i~ (jJ-J' T 5 -^*-^' <jr*J : SHi^ T^tH^ " 

^ ajl mi^M /- LajG (jJ-Il (Jill i ii fl^U,' 4_«jJlC. (Jill i n a^Laj (Jill i n ay\-a (Jlilj) 7t_uLLo L#-Lo :4jjIj^v. <JliL.ul < n->» H 

4_Lu«-a 4_«_l3 ^1 ajlj^>JI 4-3-j-S J uaj LoJlIc * jl 

4_Ll«jo 4_«_l3 ^1 i Ui »>>tl J .^>j LoJlIc * jl ^ ajLi^fl ^ La »**' tcjjLLo ^^^^ :i LaJt tia tcjjLLo m 

*_<JajJU (Jj/LlSJ j Lffj>. j- p - < -j : jJj^— ljI h 



- U - 



iuiLUfiJ^Ji yjUl /ySkUl uSalll ul '-j jaiaailll 




^UjJaUIiluULu^l -u 
^jll ^Li^ ji^v : Potentiometer Sj^aiU ^jLHl 
^jll o^LaJ j^. j^uj -.Differential transformer ^j^l J>>Jll 

Jajt ila II /] uLj-S 1 i jjjLtxL>. ' i Lajt iJaJI (vul i n~>. 

(jlV-*" ^_ ^JjI i nil ^£ n"< i n a (_^uLlSj (_j-ul i n">> :^J-il i nil (Co" i n a ^uLlS 

(JjLuiU Jj^JlLJI A i i uj (Jj/LlSJ (Jj/Lju*. :(j^3JuJl (J-"*-^ 

ui&Ul (1 

aj^=l JJI 4- U>*-M ?^^>^' S "■'!->. 
jLpJI <JliL^3^taj « 4_p»jJuJI <■!) L^jj^>J, I j ^ <a"< i n t, I jLuJl <JliL^3j^rta L^-Lo :4_uj^^3l!| <Jl)L^3j^>Ju m 

(JjijaJl Z^jJla ill I MjU , ,,VI j g ,"i~j ' ■ ^ jj^j"' ' a ' < "^ i_kjLiI (J^L>- (j-^) '4H'- j0 _3t!-'-^ ' 'J ' ' " 

(JjiiUl i>-jjj_a dil j| a La i ■■ s v'j 
aJij-ia <— ilJl a La i ual (J <a <"i"j ' ■ .1 jJ^J ' " < "^ lJuLU (J^L>- (j-* 3 " ^j^— -j^j L^ II <Jli^ t <"it,l m 

Aj^LjJjjjLjtJI '"'l^ 1 — j >J,I I Jl^=j J**M i^jjj-a i'.I'.IjU , „Vlj J«At| 
.ajjl|J,l <Jli L^3j^>J, I j 4_p*jJuJl <Jli L^3j^>J, I (J <a i"i~j ' ^ j^~» J ^Jlj ) J ^j^; j ^~' 1 1 <Jl)L^3j^>Jtl " 



>v . 



iuiLUfiJ^Ji yjUl /ySkUl uSalll ul '-j jaiaailll 




: A-jJLiJI 4JL-u^U S-Se^Se uaJI BjLaJI abs! L^J 4_a}J-C *ui= 

. ■* J La 1 j a 1 1 4 j i ii ) - I 

.jLuJI 4 nut - <_i 

4Jj_til_uJI (Jj^jJI <J1)I Jl3*_o^= LlJLc. J^t'i nj (_£JJI jL$j>JI j^4> La AjJLlII aj_£3*^M (j-U (Va (Y 

t^LlLt^] jj. "I 

.JiljJll Sj^x? J^=J iJUJI J^^U -? 

<L^=j^eILa » LaJ3 -ij-^-J , a I ""^-■V 4_JLa-*IL-ul ^j^— ■ <a ' W 
4_ul_ij^^3 *J^^ ,* j' lH^^ 5 ,?-^ (Jill ( ii fl^La-) 4 ljt i"i~ ^j^— ■ i ' v^ 

£i~~»( © )^^( ® ) "I 

Uai. ( © ) ^^^ ( © ) -^ 

^^ ( © ) Uai. ( © ) "£ 

Uai. ( © ) Uai ( © ) "J 



^A . 



iuiLUfiJ^Ji yjUl /ySkUl uSalll ul '-j jaiaailll 




( potentiometer ) Sj^iHl ^jLHl © 
( differential transformer ) jkj^i\ j^Jt! © 
£i*~( © ) ^^^( ® ) -I 

LLai. ( © ) ^^ ( © ) -c_j 

£-p^ ( © ) Uai. ( © ) "£ 

Uai. ( © ) Uai. ( © ) "J 

£jj^~" '**' J^ (.P - ^ 7 t rH'^^' P'J- 1 ' -^J^*-* 3 J-*-^- ** * A^^J ' ft ""'^— -"V (^yjjLSj t-lLLo ' _i a I La 1 , 1 (*\ 

'• iy& 4_u_ul_La 

z-±^( © ) ^^( © ) -i 

Uai. ( © ) ^^ ( © ) "^ 

^i*^ ( © ) Uai. ( © ) "£ 

Uai. ( © ) Uai. ( © ) "J 

: (— la I U t, I (j-^j-^ J-* *JJ^' O-^j (^ 

4_uLij^^3 ""J-^ 1 ^ ■* j' (JrH^ 5 ,?-^ (Jill i n a^Lqj 4 Li <"i~ (*>^= ' < ' vi' 

^^^( © ) £**^( © ) "I 

- M - 



iuiLUfiJ^Ji yjUl /ySkUl uSalll ul '-j jaiaailll 




( potentiometer ) s^-JLUl ^jLHI ® 
( differential transformer ) jkj^i\ j^Jt! © 

/_Io» 7-LuLo W 

^^^ ( © ) LLi. ( ® ) "£ 



& 



^v 



^ 



4jJj-* uJI 4_Uj_*JI 4 ^=3lL»XI 

■^i(fl|) lliiip'illr].tvifill pilnill nnlpll niiiiiif ||)ll 
gftLUl jJ$iaJJ fetutt iUU)! 3>bVI 






V 



JwjUl t^hitl (4&eX1I uIJL^j 



^' 



^ 



^^ 



j,U!* *-""■". 



|>4 U tlij**» j^ 1 fr^ 




£UUUI3jl?jJI ^mjUI /-2kUI n^atDI uli»j jaiaatltl 



^_^JI j^>JIj LmkiXI ciLljJI JLi l^jjlUI j3jIJl*JI 

■.(jylc lj-ilJ3 <— IjJuil i)J^~IJ SjL>._j]| 0JL& (j-* 3 *L^JVI JULJ 

■* J 2 La ' 1. 1 Cj LtLgJU I Tj-^u ~ 
^j ii^jlC - j I - J ) 4jjtaj_J,l 3 j a La 1 1 , 1 <J1iIJl>.jJ| *§_ <UJjtII 4_JiLaJX I t— llj|a_Jl (JllLal j3r"< < a) 7"j-^u - 

sjL^jil 0jufc £- CjLojJljlIII a) JlJt" I 111 



Y^ 






jwjUt JHmX\ pSsiUi uIj>j 



jaiaatltl 




(Sequential) LuIUj j^Ijjj ( Combinational ) ^Ijj j^Ijj ;(%«,, a ji ^LmkUlj^ljjJl < ^^1 

^lAi^ijkui -i 

J-l2j ^^IjlII (jWiUI J-jlj-iJ .AjJUJI JsJjlU ^yic VI JlcHaJ V TjJ>*l\ 6^= 'M (jr^'j^ aH^II (jf JL2j 

j-(j>JI (JIjJlj 4-Lll^j (duj LJLsJI (Ji*|jJ,1 (jyic VI JlaIaj V Ls-jUta 2^uJJ ^ jl * l^"oj^ (jjJI (Ji-ljJtl 

aj_JI «L_Lc j^-ju 4_)La { I jl.... (jl} : JJLa <Jlil ol^llj J_«j>JLi da\j2-uj aLj! 4- (J-talll <j-C j-j-iu (jL^= I jl 

.i_2jjj^3 4_Lajj^>»jj « 4_JLiiL>JI (JjI Jl>. « * j 2 La LI , I <JliVjuiiLi 
LcJ 1 <j(f j.u-Ct]l 0-^=3-4J { L=eoje-uj (jj ^-IJ F (jl_3 ^jr^tje-uj B J A (j_a J_^= (jl ^-i I jl } 4±*J>JI }H^3 

^iJ^Jl j^oil F=A . B 





A- 


& 




<i yflklXI J-ajJI 


B- 




F 




AND 





4JLuL>JI (JjJl>- 



A 


B 


F 










1 




1 






1 


1 


1 



^ilalcuJ V Aj-L<la d*J3«. < i-mlalil pk;tl 4- J-o-<-"li.uj ^ll^j ( Binary ) ^Lu (JlLaJLa «bf jjy i£. ( ^JlIJjjVI 
*J I if j±~~\ erLs-o < ( ( A=0 jf ( 1 ( A=l qj^-ij JL9 A (jLa 4_ik:j . • jf ^ in-Wa l£^1 VI JL»*L (jl 

.0 (jj^— ■" (jl i-ire-ia 1 = A <Ia-l3 ^j^— ■" 



YY 






jwjUl JHmX\ <«&uJI ulJt?j 



jaiaatltl 




.ajLj>-lj 4_!.}L*-a ^ La i ul aj /_Sla-La ALksj (JjILsj ^j^— ■ <a ) C.--p»- 4 J 2 La 1 1 , 1 j^ljjJI p j -t i ^>" 1 j < >■ 1 1 I Jufc (J<i t~ ml Ju3j 

4_re.aj_) x a I Jl_l». l-i mLuj 4_jJLS!1I| ^j ■■ a ' .3 Jl_jJl>. ,J'^~" ' u<f <JI ' j Lja "- ' jl'J ' &J' "** "'^' M ^~* < ' 4_ OL*Jtl 

. Li>.V (_£j_L<-u I -t^— ■ (Jji u,"ill 't»l«>« j I /- gl (nil i La La se 1 , 1 4_2jj_Laj 4j?taj_(J,l JLiSJajtX I <-— » I Ji3»j-JI 

4jjl«JI 4ji^_(j>JI (JIiVjulXLi 3 j^j "■ (j^j ' _ "T* j? ^Ij-*-*^ (ly 3 ^-i-uij-ii I (JIiVjulXI £jj ^— ■"" 

/- alll « jl « J (^^ ^l^-J^jJI j-lJe-U 4_u_uL-uVI 4J^GJI ill LlLaJU I 
<Jlil_il^jJI fjj-fi jj-^ ^^*-lj f"J-*J ' 4-iLlI^.lII (JljjJI J_uLuJ (J <} t~( f ul A-u^IL^aJI j^ljj <jr^ S-talajuL' <-— »L>1^jJI La I 
(JIjJlJI J j a '" 1 7t <i ( (i " I j iia » ' *_a <Jlil_ilj_JI <5J_& <_i_t^=_pj « 4_tijJ^j 4 j i nL-ul 4_!l J J j a Zi 1 (J <a t"< i » " ^ jJLLaJX I 

■ a J a 1 1, 1 ■* j 2 La 1 1 , 1 

AND.j.^2kiil 2_jL**il -f 
( 1 ) (J^ljdl <JiiljLil (J^= (jj^aj Lojiic ilaJia ( 1 ) r-jJ»JI ajLil £jj^~ ■** «<— ajj-*^ ■ 

*_a_>Jl 4_lLuu 4_iL»aJ I aJuSi /_ <a i n" : 4 j<j i n~ll ■ 

F— A . B j-l,lClILi B j A ^ya J^ 1 - I J <LJU_*JI A£. j-^ • 2 .1"^— tl 4_2jjia ■ 

^J^JIj^JI^AND ( j) t ^u(. )^>UJI^^ 



F ^jJkJI ^jL^ B j A :^LilL^= ^LSjLJI ibUXI fps ; 3*1^211 



. J . 4_JLa_*J 4_2_jJL>JI (JjJl>- (j"t-U (jr^'-^' (Jj^^' * 4-2-l2»iJI (JjJl>- 



A 


B 


F 














1 





1 








1 


1 


1 



4 fljJL>JI (JjJl>- 



rr 







JwjUt JHmX\ {&u}\ ulJt?j 



A 



jaiaatltl 



J JLLfllajtX I A->JUaJI j-aj CT^ <jr^^' J^~ ' "'^ * j-^J-^ 



A- 

B- 



■F 



. J . 4jrtU(l,l AjljjJI 



AH"\ 



B l~\ 



_I I_ 



B 

0= 






i-uLo^till -^J- 



( ^ ) i^jLuj JJaVl ^^yic Jiwl jJtl culjLiJ i^ji^.1 c^JL^= 1 31 ( ) ) £>>JI SjLil qj^" :<_dj^*j 

jLlo^zI 4_lLuu 4_tLajtJ I £>ju$> /_ <a i n" : 4 j<; i n"iil 

F=A + B j^L B j i A aAa*S\ cy^j-^ • *j\~*-i Tl ii^ 
^iJ^I j^>JI ^ OR ( jf ) ^ ( + ) ^>UJI d~p* 



Y£ 







jwjUt JHmX\ pSsiUi ulJt?j 



jaiaatltl 






A 


B 


F 














1 


1 


1 





1 


1 


1 


1 



4JLjJL>JI (JJjL*. 



jl a j a La i 1 , 1 4_jJU-*JI j-aj cr^y <jr^^' J^~* "'^' 4-£^-*-^ j-^j 



A- 
B- 



>A 



F 



. j| . 2^U){] AjI^JI 







To 







jwjUt JHmX\ pSsiUi ulJt?j 



jaiaatltl 



jjLo^till 



4_L) 



B 



NOT ^iiil 2 : au:t i ;uUJ! -^ 
( 1 ) ^jLaij r>>J1 ZjLiJ o^ ( ) J*"^' s jL"»i ^L^= lii 



F— A J.U.CJL A i—OJ 4_JU_*JI i^yCj-au : 4_iLl^=JI ^JLjJa 



^J^JIj^JI^-^AIJl^uuC - ) ^>UJI iLue 



F rj^JI ^jLuiJ A (jr^-l ".^Li-jL^a lj-2j_J 



/- alll 4_lL$_*J 4 fljJL>JI (JjJl>- (j^-ri (jr^ (Jj^*^' *^ *j*-»-M (JjJls* 



A 


F 





1 


1 






4JLjJL>JI (J_jJ^ 



Yl 







JwjUt JHmX\ {&u)\ ulJt?j 



jaiaatltl 



(jT jil!l 4_t2liji,l 4_JU-*JI j-aj <j"4y <jr^^' J^~ ' "'^' ^jJUjlII j-«J 



A- 



( _ y AlII 4_jJaiaxil 4jIjjJ! 



a v-7 



A 



aj^a* VL (_^J-i]| 



(3^ 



sill 



<4i>* 



£aJI 



A-uLo^jjJI -^ 



NAND j ^jj S^kill a_lL*]| -j 

( ) ^jLuJ JiVl ^^ JawljJLl dlljL.il i^JltvI CxJL^a I il ( 1 ) £>>JI ajLil (j>^3J :<_dJjJLJ ■ 

j ^ ^3j NOT AND Ul£s jl. ^V J ^ NAND Ul^J I 



F — A.5 j-l,lCl!Li B j A jjjs J*^— ^ 4_JU_*JI ,—dJ ^j^. j_l*j • 2 .1"^— tl 4_2jjia 



TV 







jwjUt JekiX\ pSsiUi ulJt?j 



jaiaatltl 



j (j^-i 4_lL$-*J <uLuir»iJl (JjJl>- (j-^y (jr^'-^' (Jj^*^' :4jLuL>Jl (JjJl>- 



A 


6 


F 








1 





1 


1 


1 





1 


1 


1 









A- 
B- 



& 



■F 



:aj^>. VL (_^J-aJI (jj^-r'tlj (jy^J A-talalXl 4jI^jJI 




Luj^^=JI -^ 



YA 






jwjUt JHmX\ pSsiUi ulJt?j 



jaiaatltl 




jjLo^till 



4_L) 



A 



jr n_ 



( * ) (Ji.|jJLl <jiiljLil J*^— jj^— " Lajii^. 'Uy> ( i ) r-jJ>JI ajLil jj^— " • < ^jj »" ■ 



F — A + B j-ujtllL B j I A Lii»jtJI (JT jiJ ^c j^*j • 2 .h^— tl iSjjJa 



. J I (jyJi-l 4_lL$_*J 4jLuL>JI (JjjL>- (j"UJ ryJLlJ' (Jj^*^' H-SjLd^JI (Jj^ 3 * 



A 


B 


F 








1 





1 





1 








1 


1 






A *y<--\\ JjJLv. 



Y^ 



£i)_*)l3__>->JI 




jwjUt JekiX\ pSsiUi ulJ_>j 



jaiaatltl 



j I ( JT j2J A-mla-a, I 4_L.lg.tJ I j-aj (j-A-U (__]__!' (J_______!r. 4_Jj5__I| j-aj 




^F 



j] (____. LjJlLaJJtl 5_j1^5_j_H 



aK bK Kl h 



7 



Kl 



4-Uj_$__=_JI ^ 






jwjUt JHmX\ pSsiUi ulJ_>j 



jaiaatltl 




-£- 



B 



jjLa^jjJI 



4_u 



XOR fl_)j-__J,l jf ijiilaJj.l 4_L.lg.tJI -tf 
j_i-T __-L*-*J < L*__ }l_== (j-"_-Jj ( ' ) -!_____ (J_k.|_m Jls-1 _)-_== I jl ( ) ) 7TJ->-tl «jL<i| (jj^~i" :l__jj_*j ■ 

4^L__Lo j_<__ (_p-l_m (jai____i LoJuLc 

F=A . B + B . A j.__._c_1L) J__2-- B j I ______> A 4_JU_«JI ^j-ulj ;aj-_-_=_JI i_jj_L_ ■ 

. S >>_-_X I J I A-lLcaJ 4__j_i_k]| _JjJl2- (j-^y _?-J--^' (Jj-"-**^' ' ^ ^S-wtl jJjJl;- ■ 



A 


B 


F 














1 


1 


1 





1 


1 


1 






<L_LJ_L>JI <JjJi^>- 



n 







jwjUt JekiX\ pSsiUi ulJt?j 



jaiaatltl 



a Jj-iill jl 4 j a La ] 1 , 1 4_jJL*aJI j-aj O^-JJ ^JuJl J^~" ■ uul! 4_JL$_*J| j-aj 



A 
B - 



- F 



aJj-iill jl 






4_uLo^-uJI -0- 



A 

a — , 



c^O 



A 



rr 







jwjUt JekiX\ pSsiUi ulJt?j 



jaiaatltl 



(jr Lt] j_J I j_(j>J I (j-^lj^j <jiiLjjJisj ( T 



(^IjJ^jJI J-J^-H (j-al_^J dlLj_ksj *-*^>o ^Lill (Jj^^?^' 



4 14 < <ml 


AjjJalll 


<J i id i ii a 


^yjjj-u Q3JH 


A+B=B+A 
A.B = B. A 


\ 


^ i ^ ■», i .jajLS 


(A+B)+C=A+(B+C) 
(A.B).C = A.(B.C) 


Y 




isr*±)^d^ 


A.(B + C) = A.B + A.C 
A + (B.C) = (A + B).(A + C) 


X 


^1^} o^J^ 


A + A = A 
A.A = A 


i 




+ A = A 
1 .A = A 

1+A=1 
O.A = 







A + A=l 
A.A = 


1 


ok-j-* i£ J u>^ 


A + B = A.B 
A.B = A + B 


V 



^uuimi -II 

j_LaLk, (j^a Lc^j l_<J LalJJ I J j*^ < 4Jbl in 11 J^l Jl-U 4_JL>. <jr -lc lillj ^— J_cT<-<J J_) < 4_JL>JI (J^l jULl <jr -Ui 
J I FHp-FlOp (Jal t — -Tl ) <_i>LiJI j_& j^ljjJI <5Jl^4> *L_Ll! ^JJ uijJi^bVI j ua-LJI j .SjjIjJI 4- 3j^=lJJI 

(jLjLa J-iLSj j < tjrGj^i^Lja Jj»u,i" LiJUw «U (jj ^" ^ JJIj < Bistable element jlj-SimVI rj-ij-* >^ai*JI 
<_£UJlJj .i>-L>Jl (. ((((-»> ,^jj>.V| ^1 j I ) Sli i -I <0L>. (j.* 3 r'j^jsJI t_JL5luj i 1 j U (j Lmla-Ll, I ^junp" (lit,' (jLl!L>JI 

(j ^— - 1 i 'j « 1 jl * ajjp t^a *|_ 4_jjLuJ| (.1) La jlt-t, I ^jjj-^-*- 1 f*3— ^ j' J"*- <5jl— ilklLi <_i^LSJI I a jj »"' £j ^— i <a ) 
.^jj^^l ^Jl (j-uJL>JI ,_£Ji3*l (\js 4Jjjj>o Jj^~" ■ 1 ' I n^-" 1 .(j-uJL>JI (Va (_£l «|_ iOjJu^a j_i£. ajti, L$j Lai A"^VI 

C.) J v.) L«-& /TJ-^ L-Lai-J lv J O L«-<fc (J^--^ l-Iai*. S - rv <_i^_SJ 

t^lj SJL>J| ^ . LajJI Jao. • S .U-^tl 

. rr . 







jwjtlt Jaiail\ |&uJI uIJl?j 






^VUl^iJI : "2 "JaiJI 



s 


R 


Qn 


Qn+1 


JjjJuujI 









1 



1 


Qn+1 = Qn 





1 



1 






Qn+1 = 


1 






1 


1 
1 


Qn+1 = 1 


1 


1 



1 


<? 
? 


, ul u ;t! Cj 1 1 . i ,.-*. . I<~ 










2 S iS-».t| Jj, i-^. 



.Ji-jJI (^.ij-^C 4- ajj^-iJUl lLsjj m! \\ (3-^iIaJ "<_Lj^" ( Q ) rj-^5' 4-!L>- "Qn "j>j-cj«-!I JIcj JjJij>JI I Jl4> 4- 

.aj3^=Jdl J^jlJI LL^j_<i J^jk"' juu ( Q ) r>>JI 5JL=^. Jl<ua Qn+1 jj-cjlJI Lsf 

^j" i ii a J_t£. K j J (jr iaj5. jj-* J ^~ l ' 4_L>-JlXI ajl mi^I jij *^— ■**' LoJ_t£. S - R <_i^LSJI *§_ jjJJ^ellJl 4_JL>. CjJlt»o 

r* -' ' ^~J? ' i^J ' J '*"'..' ^ ^ "-" 6 jut 4 (ySJaJLXl j-fljuaJl 

" Qn " l^lc o^= ^1 iJL>JI o^ j-^' o^ ) " Q n+1 = Q n " 

<LJL>. 4_i3 ^j • •' xi u r-j_^>JI <LJL>. jjl— 3 1 ^ xalaJLa ajLJuL) R j S ^j-i U -^- 1 1 ^j-a (_L^= Ja-4 "■ '" J_Lc Lai 

.^JLUI J^auill jJail ( reset ) CT kaVl j-i^JI Jj SjUV! /\ ( set ) ^yi 





s 

R Q 








R 

S Q 
















SR flip-flop 
Setting x^byi iJU* jj-l^j 


RS flip flop 



rt 




£UUUI3jl?jJI ^mjUI /-2kUI n^atDI uli»j jaiaatltl 



^UluIaJ JjLuyt -III 

:^UL sUajdi Ltikni ljUaJI jl^u ^^lLai t^jVi^mi 

X = A.B.(C.D + E.F) 

Y = A.(A + B) -f 
Y=A + (A .B) - v 
Y = AB +A s + (A+B ). -^ ab 

.aJLUI lLjj^JI (32reIJ LajJr. VI Jjj^j 4_L^=La 4_!jLLa tlJjL^u V :*i&JUJI AJUtXl 

jjJlj flj_jj-i!l Li!jjx^a (3. 

* Li2 a aj^jJnl 4jL*t»J| ^^— ■ ' "■ (D 

(Jjt (""(!) *-*-i=J *4- ^-^=J^>^' s-^j *>*'"^ a (C 

(JjJLiIlIJI f*J^c ^-^J <4r e ^ J *"J-^' /»-LlrLa (CI 

: 4_lIl<J| tlajj-iiJI Jj^-»-"" Lo Jmj VI j«Iu V L4JL3 ^j->- 1 (J J * '"'" 4_jl«-*J 4 Lj-^31 U j^ j*- ' <OLcl J_Lcj 

.cajLLajJI ^Jufc JjJL>o (jJ-Il il^U ^ j a La 1 1 , 1 ajjIjJl («-<-uJ 



r« 






jwjUt JHmX\ pSsiUi ulJt?j 



jaiaatltl 




iJbJl A^kni s^IjJL i«^UJi asjs^ti Jjj^-j ^^i *LsLai ajLi^= ^^iLdi t^uiyi^mi 



A 






1 


0— 


& 






r 


\ 
















8 ' 






& 










>=1 






i 























aJLUI atWJ ^LUI s^UI ^j ^ 3 u*x\ j w*n&L4i 

II .3 y-l"rta (J^L>- ^j-* 3 ajLi^il «.L«JI (CJJJ .('t-jic I La a » ' ^ " (_£l )(Jj + mm! I ^-*^=J ^- T ■' J '^J 

:Jjl*J! -IV 

: iJjUL sUftUI s : aU:t l iJL^JI juAii ^jiiai t^jVl^mi 
X = A.B.(C.D + E.F) 

Jj j A t jj j ?~ L *~' L ^- , u J SjIjj 4 La i ul aj A . JJ Jir»Jl LiflJj 
\^ j JJ (jj> J -*-'-*^ J 4-> I^J < La 1 ul aj \^ . U Jir»Jl *j* ***' 

r j ii t jj>- < -*-'-*^ J ^ W * ' J.' • J^>^5' *j^ **** 

E . Fj C . D (Jjj-ulLcII J I ijl^J 4-La^uljJ C . D + E . F JL>JI jjrti" 

A.JjjO.O + E.r jjj^iiuJLI j *^Lw ^"'b.' -^ jLr *^' lui-u 



n 







Y = A(A + B) -f 

Y = A A + AB 

aa =o ^ 

Y = + AB oP*^j 
Y = AB 1^1 

Y = A + (A . B ) -^ 

Y = (A +A) (A+B) 

A + A= 1 ^^J 

Y = 1 (A+B) op* -LiLcj 

Y = A + B :l^fj 



Afi Y = AB +A B + (A+B ) -^ 

A5= A + 5 



(A+B)A5 = (A+B) (A + B) 

= Aa + Ab + aB + Bb 
= + A5 + aB + 

Y = AB + Ab + Ab + aB :4i*j 

A5 +Ab=Ab 
Y=AB + Ab + aB 

Y = A(B+ 5)+ aB 
B+5 = 1 d^ 

Y = A+AB 4^j 

Y = (A+ a) (A+B) 

A+A=l d~p- 

Y = A+B l^p-f 
rv . 







jwjUt JekiX\ pSsiUi ulJt?j 



jaiaatltl 



.asu s : au:t i s^si jji ^ jasiiiiiiimi 




LtikHI Sj^IjJL i^UJI aSjS^tl Jjj^j ^uiJjJI ibUXI oI^d t^*J|jJl^mi 
F = (A.B)(A + C) 



A 



B 



C 



A.B 



A + C 



rA 







JwjUt JHmX\ {&u)\ ulJt?j 



jaiaatltl 



i^l^JLI Sj^IjJI ^j iW*N&L4! 



11.3 



1 _ 


>=1 














S 









2 _ 






> 

R 

















Q1.2 



ri 




4jJj-* uJI 4_Uj_*JI 4 ^=3lL»XI 

.tviffl() lliiipillq.tvifill piln ill nnlnll niiiinq oll 



JMjUl <jrthUt (4&EI1I uIJL^j 



I 



i 










".(jylc. lj-ilJ3 <— IjJuil QJ^~IJ SjL>._j]| OJlA (j-* 3 *L^JVI JULJ 

( /- ajlaajl 3j ' ' ' ^ Jalaiax "^ <al i nil i La La se 1 , 1 - j_aljVl 4_*jL3) 







AaJum O 

^^ J_*aU ) <u • iJLu, jl-La ( IEC ( International Elechtrotechnical Commission a] jl_> 

^oUntl JaiaitJtl Ladder Diagram ■ 

j-oljVl W>\1 Statement list ■ 

t^ojiS <$jjhn\\ Jalai^ Function Block Diagram ■ 

ji^...l uj ^ Juip jLc i^j" , ,i a cjIj ^oj^i uj ^j (jt^LV o^l structured text ■ 

^UUl JjtA-.tl Jalai^ Sequential function chart ■ 

liljJtVl jAiyaftJ (Y 

tla_ij LJ}L>. jj- 43 (*-4j ^H^' <— slj-Lalj (JS*JlJI i—SljJal ^j-a LA-*-* 3 -SJ^C (jr^- '^^J^' <UrtL-»it,l <J1)I Ji3*jJI (_£jIL>iJ 
( _ 3 _Lc 'Ijjtaj-Lll ^ j a La 1 1 , 1 <Jlil Jlj>-jJI *§_ (jj^tXI /j_al_J^_<Jl (_£jJL>o I ■t^~~' .<-l)^ t <"i Uj diL-ul i n-»JL) <J1iIJl>.jJ| <5j_a> 
(j-\_i J_lcj jjjjl—Lc .ij-^-j S-^^J *^*-^ 4_lIcj « <>Jlj>. ( jr lc (J-^ 3 rU^^'j (J**'-^' <— 2lj-Lal <— iljj*-" i nLi AJ-Sj j_aljl 

(j~a dii ^* j -t* ^^— 1 4_jjj_a ^jLJeJLij (Jj>-I j_i jjLs (Siemens) m "^j < » 4j: *- a >^'' ^ j ^ ' <— *' j^-jj-J ^ i < n itu j 

.c<j 4_uL<jij 

( ...,11.7, ...,11.1,11.0,1.0.7 10.1 ,10.0 ) I X.X ^UL^ J^UI h^ ^ ^ 

( ..Q.0.7 - ,Q1.7,..., Ql.l, Q1.0...Q0.1, QO.O ) Q X.X •. ^UL^uai ^ ^ 

.^jJsJIj J^jJI (jjjLLaJ jjjj-ajJI (j^Huj Q j 1 jjLaj^JLa 

*sJSj 4 La-2-Ltl Jljlj .ij-^-jJ,! (<^j-!I (J-J-4J Lq-Lu ( i a I La • 1 1 ) <J1iIjlj^jJI r<s-3j (J-J-c-tS 4_La_2_iJI (_Lu3 Jjj>-jJ,I (C^jJI Lai 
i_3lj_Lal Jl_Lc iOj-a-jJU (JliLaj-L<.U (jr _L*-aj j>£j*— t*JI ^J^" ( t lJ ?"'J (_3lj_La VI (j-\_) <?L i" i"ilj Jaia. £jj^~ ■_' V (jr-^*" 



i> - 



~amjO\ ,&> rrr 




^ 


*bVl c-i^JLol/^^l 


(jlji»-JI 


jl.^VI 


l~ll Mil l n I ,i->,\\ jl 4~t^ t Mill (Q-<-ul 


«.Jli = ) 


10.0 


SI 


O 1 s-Jl) 7-Lia.a 


^LojjI = ^ 


10. 1 


S2 


O.Z (Jj^>iJ 7-VJJui 


2 ilj U , ,.l -»-jj-^ = \ 


11.4 


Bl 


Jj 1 Mg, La* y-Lla a 


\ SjLiVI ilU 2_ ijZiisJl 


Q1.2 


Yl 


Y 1 3 <i i <i t 



jj-a L^Ial i P< ( ill jq_i C^p- 4^jtaj_tXI * j a La 1 1 , 1 dil Ju»-jJl <Lj?t«j_! *|_ (J I <a t" i nVI 4jtj| mi 4_2jj_LaJI 0j_a> 
:4_lIlIII ^ j 'j j ^— 1 1 1 ajjIjJl ljI^L-u^U (Jli^Lu-^y jUJ I i La La se a j ft * ' /- ■■) I ■ u 11 i La La se a U ^LaJ-S -t^— ' 

Switch 




I JLA (<Ui-uj 1 «'^— qj .^Lij^^a Ldj-se/s ( OFF ) I a J^JJJ ( ON ) Jjiu.ilt SjjIj JIUj .UU^-tl 

*. /_J Q] I J^— ■ ilJ I A- 7ilju2jj3 j_a> I ^^— i (_£j^>- 1 4_2jj_Laj i La La se 1 1 

L1 L2 




Switch Motor 



it - 






5»j4t udkUl (tSjbUi uijt?j 







(J-i^alua Jl^j>JI «_lLc-> ' ■•> j ' " > ' " j 31 ' ^ > *-'' J i •"*"" l -i-^>- 0"4!-'- u 'j O -1 ^ (j-a f>< < n'u=j /, a 1 1 u 11 . u l-> -»■ ' I ^ja 



^: 






( normally open ) 


Hh 


( normally close ) 


-H- 


£>*• jU^ 


o< <> 


(j-aLi* j-al 





















/- <i 1 1 n II ' La La -»■ I . ' fd-ujjJ rJ->IU,^a 
Jl$j>JI f-iia (JlLcJ <U^-uljJI i La j Lai»J I * 
(j-A-aJ-JI jj)\ jl i njll (j-a («^J as-lj-SJI * 

(JJ3^M (_yi£. Jl3-Ij T:j->^ (j (j" ^"j J-^ 3 ' j' (J^^ ' lJL P U' S- 1 ^ ^J- 2 (J^ 3 * 

(Q_i J_SJj i p ^-» >»■**< 1 1 *_)Llu /j_alj_i (J_jiLcIL! I J_^aj ^ _ ' " .' S-jiLaJtXI dlL i LaJul <Lj?taj_<J 4_2jj_LaJI <5j_a> a JlJt" i n J 
pj_aLJj_i dlLiLaJul i a usj pILj C-— p» « 4_ujj_p^3iJ 21 4j i uj i^lt ^LiSla-a, I ( " ) I La La se 1 , 1 £_ya ^JLj-LaJI 0j_a> lLsI m i nl 

^ j a La ' 1 1 cliLI a_J| J La-*IL-u Li 4j?taj_tXl ^ j a La i 1 , 1 <J1)IJl»-jJI 
(J^>-lj 4_ijH^3uo 4_uLiIaj jj-^JJ ** _ ' ' " a ^j-^J U *"""* '"' 1 „' * J * La 1 [ 1 dl LiLaJti! 4 j i nL-uVI jjjOjJI (JjILc-) jdu J 

(Jj-La^i '" U 



tr . 







jwjUt udkUl |«&ull ulJt?j 






L*>»j 


A, lUttl 




& 




{j } LJUaJI 


^^"^ — 


>i 




{jl } iJL^JI 




i 




<^" 




& 




{3} isr^ 








{ J' } CT^ 




>1 






=1 


— 


ajj-iitl jl 



inAJj aljVI 4_*jL9 jjL3 LiJl-J-i }^-lL«j (jjj-pAJ (jIjUI (jT jLiIajJl 3j? l^a-ll ' La La se a J /-.a-L-aJl 1 La La se 1 , 1 ^j u^jlC 

.(_>^sj (Jl a 5u ( n L) /j_aLj^_(JI (JL>- jl j«Iu jl 1 (JLtSl ajjj^s *§_ /j_au^_(JI 
; t j • -*> " se a ajj_t^s A. j_alj VI 4_)Ll^= jclu Lo a _}LCj iOj^Lo j_aljl (jyic (J <a <"i" jj La 1 u ^j-* 3 J-^J ^1 4_*jL3 £jj^~" '"'"' 

.(£pj>- 2 4-^ILLa 4^3j_»li ^j-* 3 ' d-Li_>ij Sj 1 aaj -*■ \ ' 4_2j<Jaj| <jJl& ^j^~* ' 



ii - 






jwjUt udkUl |«&ull ulJt?j 







IEC 


Mitsubishi 


Omron 


Siemens 


Telemecanique 


( itnjl) 


LD 


LD 


LD 


A 


A 


NO 


LDN 


LDI 


LDNOT 


AN 


LN 


NC 


AND 


AND 


AND 


A 


A 


4_J LiILa > <,o LlC 


ANDN 


ASM 


NOT 


AN 


AN 


4_uLlL« > <,o LlC 





OR 


OR 








4_i j lalLa v*-^ Lie 
4j>.aTu2-a lilt i n a>Lq-l 


ORN 


ORI 


OR NOT 


ON 


ON 


4_i j lalLa > <,o LlC 


ST 


OUT 


OUT 


= 


= 


^ 



(Ji-JiJl <_3lj_Lsl Jl_Lc I j lo * ' *_a 4_Ll«jo (Jliljl mi} tla_ij ( _l j LLai, I (j-* 3 JIJ ^~*,' p^~" , ~"'*' '1 '" J ' *T* (j "J ^~* ^r 

<J1iVjLjljo (J^Li- t^yja * j a La i 1 , 1 C-)l_i.La-itJI (J_jiL«j £j ^— i o 'j .<Jli^ t mi t,' 4_)L=t-"i i nl (jyic (J a LiaJeJj cljljLi^l LLajLiJj 

..4_L^=j_a j I aJij^Lo < j I ( JT j2-1 < J (jr^ -1 ' O * ' j' 'J JLtalajuLl c2jLlL$_*JI a JlJt" i n" <JliVL>Jl <>Jl4 «|_j « 4_lLl?^j 

t /- <al mi 11 Ja Laid, I : (jr jfcj 4^jtaj_<Ju 4_j^ijJI Jjj-LaJl (Jl <a t" i nl i^-j^- 3 Laj • " Jl 4_LLa VI (j-* 3 <ixu^ (jr^r *"*J^ J 

if b. *^ »'""* "^ d ~J 4 A JJL3 ' ' ■ 'J '"' q i"" q ' ""' ' " ^"' 'j-jo'j^i' <L*jL3j i o^» J 3j? ' ' "^ ' t^ U^-aj 

.4_l£=3j_I,I Cj LlLsjiJ Li I j * j~ ' *u 4_u_uL-uVl CjLlLqjiJL) I Juj <_3j_<_u j 
I J_^3j JjjLluJI (JjJlj>J| j-La-)l ) 5j_alj_(Jl 3 'l"^— ■ i§_ j. "^<aj '" 4^jj mi di LaelLajLia aj jj-«j a JlJt" i n < Lol LaJLc 

.(<— Slj-LsVl ^j^ m> ' 4_2jj_La 



to . 






jwjUt udkUl |«&ull ulJt?j 







O.Z j jl (j-u»nrtll (J.! * '"'" t*-y LaJi-tC -H 7" LjjuaJ, I as-Lt^l ' _) a I La 1 , 1 ".(JlILo 



4 fljIaaJI 


(jlji»il 


jl^-^VI 


4 1 <i i ii~ 11 


J i* ,Vill . ,^j '-S jjtl ^j) tt,tU ^ ^jl .^.l U..T0,1 


10. 1 


SI 


o 1 (jr Ls 1 t 1^1 <i 1 J j 




Jii.Vitl £_^j2_jjJ1 jl ULLs ) SjL3.1 o U*iI0.2 


10.2 


S2 


o 1 ^b 1 4 1^1 ) 1 J j 


1 Sjl <~.| l III 1 (j| A /»t| U>« < 1 a. 1 ',£* T-\ 1 l^s\\ r. 1>M 


Q0.1 


HI 


Ml y- Lu^a-a 



10. 1 .I0.2 = Q0.1 

AI0.1 

A 10.2 

= Q0.1 



10.1 
10.2 






L/^» J 3.3 ' * ' ' JalaJax pj_aljj_l * 



& 



Q0.1 



<Jlil i ii fl^U.1 Lkalaiax /j_auj_i * 



10. 1 



10.2 Q0.1 



t*\ - 






jwjUt udkUl |«&ull ulJt?j 







alAxUall -u 



4 fljIaaJI 


(jlj-L»JI 


jl^-^VI 


A { <j i ii" ll 


J ,:.-.- 1| . ,^j ^ jjt| £jf tt,lU ^ -jl '.1 L..T0.1 


10. 1 


SI 


o 1 (jr Ls 1 t '^1 < 1 J j 




J,;. 4 :.-,!! . ,^j 9 jjt| ^f tt,tU ^Sjl,M . L.,TO? 


10.2 


S2 


O 1 ( _ r ii 1 1 t'<~i ) 1 J j 




\ Sjl <~.| l 111 1 (jl 1 '•'' ■ <*•* \ a.l'l^- -*-\ < <^\\ *■ ->>> 


Q0.1 


HI 


Ml y-l ' Lis a 



S1+S2 = H 



OS1 
O SI 
= H 



(^Lu^jJl j_<j>JI * 



^| 4_*jLJ3 ?c_aLi s-i * 



j_alj2M 4_^_iL3 /j_al_ij_i 



U *» J ^ 3j? ' ' "^ ' * A ??- a H>? * 



10.1 
10.2 



>=1 



Q0.1 



iV - 







JwjUt JHmX\ pSsiUi ulJt?j 






<Jlil i ii a^U,' i La La se a py-auj-i * 



10. 1 



10.2 



Q0.1 



(JjJLiIlIJI <0L». j_lC A- J 1 (ja^aj LoJiic rl -r LuLgai, I a«.L*Jal jdu *.(JlLo 



** . J ' 


jjIjJaJI 


jl^-^VI 


4 1 <i i ii" 11 


J-Lt-ilTiJI *_<Jajj_i£. i2_ jjJI ^jl ULLa ^ ajLil (jr Laj«-i 10. 1 


10. 1 


SI 


o 1 (jr La 1 1 i^i < 1 j j 


i ajI /"il ( )() 1 (jl i <• 'I ■ U« i I a i ;<- -»-l i /^>t,l ^ ,>>< 


QO.l 


HI 


Ml y-l ' lis a 



/oi= QO.l 






AN 10.1 
QO.l 



iA . 







JwjUt JHmX\ pSsiUi ulJt?j 






^jjLuojJI (jj.l (i^tl LLxlaieja Tt-aljjj * 



10. 



Q0.1 



CjLuj.a^m i la La -»■ a juij^j * 



10. 1 



Q0.1 




NANDlUwll -j 

*♦ 



2 A . U j 1 1 


(jljiAJI 


jl.^VI 


4 i <i i ii~ 11 


J 1* '"(I) . ,^J ^3 )vt| jj| l.Ut^ ^ f>j\ Ul\ /,t"»*1 TO, 1 


10. 1 


SI 


S 1 (jr Ls 1 1 i^i 1 1 j j 




J.;, 4 ;.-.!! . ,^j 9 jjt| jjf |t,IU ^ ;jl ,^| . L.,TO? 


10.2 


S2 


o 1 (jr La 1 t 1^1 ) 1 J j 




1 Sjl «~ll ( )(). 1 (j| A /»t| U>« 1 1 a. 1 ',£* T-\ 1 l^s\\ r. />M 


Q0.1 


HI 


Ml y-l ' ua a 



M - 







5»j4t tf2kui (tSjbUi uijt?j 






(-LuajJI s_(J>JI * 



+ 701 70.2 =Q0.1 jl 



10.1 
10.2 



QO.l 70.1.70.2 



ON 10. 1 
ON 10.2 
= QO.l 



& 



Ly "~ J ^ 3j? ' ' "^ Jalajax /j_auj_i * 



:- QO.l 



(Jill i ii a^U,' 'UU^-a pj_auj_i * 



10. 1 



10.2 



QO.l 



NOR^UUall -* 



2 A .Uj t! 


(jlj-L»JI 


jl,^-^VI 


4 i <i i n**< ll 


J,;. 8 ;.-,!! . ,^j £ jjt|^ftt,tU^ Sjt,«|. U..T0 1 


10. 1 


SI 


o 1 (jr L3uLiiaj| jj 




J.;A-,t| . r^j's jjt| ^f tt,tU \ Sjl,M . L.,TO? 


10.2 


S2 


o 1 (jr L3uLiiaj| jj 




^ *jl ,~.l ()() 1 jjlj;*!! u«i L.ilc -7-1 1/^1,1 <•. />m 


QO.l 


HI 


Ml y-l ' ua a 







JwjUt udkUl |«&ull ulJt?j 






(jr Lu^jj| j_(j>JI * 



70. 1 . 70.2 = Q0. 1 70. 1 + 70.2 /\= QO. 1 



j_alj^l 4_«jLJ3 w_aLJj_i * 



AN 10.2 



AN 10. 1 



= Q0.1 



/- ^ La a 1 1 (JijJiI^isJl i La La se a /j_auj_i * 



1.2- 



Q0.1 



<Jlil ( ii a^U,' i La La se a /j_auj_i * 



10. 1 10.2 Q0.1 




o\ - 






jwjUt udkUl |«&ull ulJt?j 







exclusive or 3jj4Ulji2LU*ll ~£ 

. Jj; ,v< iJU 2_ J^ B j i J^A (jL^= 131 V! 

(Jjjt mi" p.) I jl * a La b (jf <_c^>ojO.Z J I O 1 (j-A-a- I ~« rt U Jlj*. I (Jjt nil jcILj LoJl_Lc rl r I uua \\ as-Lt^l jcILj *. (JlLo 



2 A .Usj tl 


(jlj-L»JI 


jl.^-^V! 


4 i <i i n**< ll 


ja.V.tl *_ii>j ^jjJI ol ULL ^ SjL^j ^u., TO 1 


10. 1 


SI 


o 1 (jr L3uLiiaj| jj 


J ,:.-.r.\\ . ,^j > jj3 t| ^f tt,tU \ Sjl,*;.| . L.,TO? 


10.2 


S2 


o 1 (jr LsLi-ii2j| jj 




^ ajLil QO.l ^jljjjiJI (_,t"i* i Lojilc. y-l i i^i U »^j '^i i 


QO.l 


HI 


Ml y-l • • ■*■ a 



(^LlI^jjI j_(J>JI * 



70.1.10.2 + 10.1. 


70.2 = H 




j_alj^l 4_*jLJS *j_al_ij_! * 


A 10. 1 




AN 10.2 




O 




AN 10. 1 




A 10.2 




QO.l 




l-r^A 


^^t) . aa,l / ,^t| ,Ul-.-».A •» ^1 < ) < * 



QO. 



or - 







jwjUt udkUl |«&ull ulJt?j 






Cj\ l II a^Lll '^^->« pj_aljj_i * 



10.1 



10.2 QO.l 



10.1 10.2 



JjtA'itl £u>j 4- J^' Cr^ ^3 J I S2 



4 fljIaaJI 


(jlji»il 


jl,^-^VI 


A I <j i n**< ll 


J i* m,"H . ,^j '-S jjtl ^j| tt,tU ^ ^jl .^.l U..TO,1 


10. 1 


SI 


S 1 (jr Ls 1 t '^1 ) 1 J j 




Jii.V.tl *_u3j2_jjJI (j| UUs ^ SjLAl ^U., TO 9 


10.2 


S2 


j2 (jr Ls LLiiaj 1 jj 


Jii.V.tl £_«j=j2_j3J1 ^f mja ^ jjLil Cr kxj 10.2 


10.3 


S2 


S3 ^LL^I jj 


i fljl ,"il ( )(). 1 (jlj '•'' ■ k->* < ' a ' <<~ *■' ■ '-^M <•■ '^>< 


QO.l 


HI 


Ml *>-> n^fl 



10. 1 . 10.2 + 10. 1 . 10.3 = Q0. 1 J 10. 1 . ( 10.2 + 10.3 ) = Q0. 1 



A 10. 1 




A 10. 1 


A 10.2 




A( 





s- 


10.2 


A 10. 1 


J 1 


10.3 


A 10.3 




) 


= QO.l 




= Q0.1 



or . 






5»j4t tf2kui (tSjbUi uijt?j 







10. 1 



10.2 
10.3 



■ a j Laa 1 ' (SaJ-Li^aJI '^^>* xaIJij * 



& 



Q0.1 



(Jill i ii fl^U,' Jalaie^ /j_auj_i * 



10. 1 10.2 QO.l 



10.3 



OR Jai AND ^U*JI :LuliJ! iJLuJLI 
10.2 + 10.3 . 10.4 = HI 701 : JLJLUI JLiJjJI ;UjUL ^u iJUJLl ^aSl 

AjMiLJI JjjJaJb (3^1^1,1 ^_aLJj_iJI 4_)Ll^= (— ijilal, I j 

. L^jjju j I (jiiljLi'Vl a' jiir" i iiLi 4J1 ( lit,' (Jj*. ^j*^— ■ i ' 
(jiiljLi'VI a\ jiir" i ill (jjju 4J1 ( nil (Jj>- ^ 

AN 10. 1 
A 10.2 
O 

A 10.3 
A 10.3 
= QO.l 



oi . 







JwjUt JekiX\ pSsiUi ulJt?j 






/. ajlaajl 3j ' ' '^ '^^• > " /j_aljj_i * 





>=1 



QO.l 



AN 10. 1 

A 10.2 

= F0.1 

A 10.3 

A 10.4 

= F0.2 

O F0.1 

O F0.2 

= QO.l 



10.3 10.4 



Cj\ i ii a^U,' Jalaie^ pj_aljj_i * 



10. 1 I0 . 2 QO.l 







00 - 







5»j4t tf2kui (tSjbUi uijt?j 






Q*» J 3j? ' ' "^ Jalaiax * 





<jr"i- 




10. 1 ^ 

10.2 — 


& 


FO.l 








10.3 
10.4 — 


& 


F0.2 








FO.l 
FO.l 


>=1 


QO.l 



Cj\ i ii a^-ll '^l«>« * 



10 .1 10.2 FO.l 



10 .3 10.4 F 2 



FO.l F .2 QO.l 



.AND JJs ORtjU*J!:SiJliJ!iJLuai 



( + 10.4) . (11.2 + 11.3) = Q1.2 70.2 : LJlill LuJ^JI ibUXL iij^u* iJLJLI ^=^ 

sj^iui (jj-^Li (3^iji,i ^_aijj_(ji a^\~^=i (— i^imij 
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